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ABSTRACT 

The 1984 escapement of chinook salmon, Oncorhynchus t shmy t scha  
(Walbaum) , t o  v a r i o u s  t r i b u t a r i e s  of t h e  t ransboundary Taku River  was 
n e a r l y  twice a s  l a r g e  a s  t h e  1983 escapement b u t  was only  23.5% of t h e  
escapement g o a l .  The 6-year-old chinook i n  t h e  1984 escapement were t h e  
l a s t  y e a r - c l a s s  s e v e r e l y  a f f e c t e d  by t h e  l a n d s l i d e  on t h e  I n k l i n  River  
d u r i n g  December 1978. 

The r e t u r n  of chinook salmon t o  t h e  L i t t l e  T a h l t a n  R i v e r ,  t h e  major 
index  t r i b u t a r y  of t h e  t ransboundary  S t i k i n e  R i v e r ,  was over  100% h i g h e r  
t h a n  t h e  1983 escapement. However, i t  was s t i l l  d i s a p p o i n t i n g  because ,  
between A p r i l  16 and June 4 t h e  commercial t r o l l  f i s h e r y  throughout  
s o u t h e a s t  Alaska,  t h e  t e r m i n a l  g i l l  n e t  f i s h e r i e s  i n  s o u t h e a s t  Alaska,  
and i n - r i v e r  g i l l  n e t  f i s h e r i e s  i n  Canada were c l o s e d  t o  p r o t e c t  S t i k i n e  
R i v e r  sockeye,  Oncorhynchus nerka (Walbaum). 

The escapement of chinook was a l s o  d i s a p p o i n t i n g  i n  t h e  t ransboundary 
Alsek River ;  however, escapements were uniformly good i n  o t h e r  index  
t r i b u t a r i e s  monitored a n n u a l l y  i n  S o u t h e a s t .  

Based on y e a r - c l a s s  d a t a ,  i t  a p p e a r s  t h a t  t h e  1985 r e t u r n  of 6-year-old 
chinook t o  S o u t h e a s t  systems w i l l  b e  e x c e l l e n t ,  and, t h e  r e t u r n  of 
5-year-olds w i l l  b e  average o r  b e t t e r .  



A t o t a l  of 12,252 age-0 chinook smol t s  i n  t h e  S i t u k  River  were 
ad ipose- f in  c l i p p e d  and micro-wire tagged d u r i n g  1984. A d d i t i o n a l l y ,  
9,391 Age-1 chinook s m o l t s  were tagged i n  t h e  Unuk River  and 5,799 Age-1 
chinook smol t s  were tagged i n  t h e  Chickamin River  t o  de te rmine  t h e i r  
m i g r a t i o n  p a t t e r n s ,  a r e a s  and t iming  of h a r v e s t ,  e x p l o i t a t i o n  r a t e s ,  and 
o t h e r  g e n e r a l  l i f e - h i s t o r y  informat ion .  An a d d i t i o n a l  35,017 sockeye 
smol t s  and 20,706 coho, Oncorhynchus k i su tch  (Walbaum), s m o l t s ,  were 
captured  i n c i d e n t a l l y ,  ad ipose- f in  c l i p p e d ,  and micro-wire tagged.  

L o s s  of j u v e n i l e  chinook salmon h a b i t a t  a s s o c i a t e d  w i t h  log-salvage 
p r a c t i c e s  on t h e  Unuk and Chickamin R i v e r s  is  d i s c u s s e d .  

Recovery of coded-wire t a g s  cont inued  t o  i n d i c a t e  t h a t  Taku chinook 
complete ocean r e a r i n g  beyond our  f i s h e r i e s  and t h e n  m i g r a t e  through I c y  
S t r a i t s  d u r i n g  t h e  s p r i n g  of t h e i r  f i n a l  y e a r  of l i f e  a s  they  r e t u r n  t o  
t h e  Taku River  spawning grounds.  

Based on 22 f i s h e r y  r e c o v e r i e s  of micro-wire tagged S t i k i n e  chinook,  t h e  
major a r e a s  of h a r v e s t  a r e  Commercial S t a t i s t i c a l  Areas 109-110 ( 4 0 % )  
and 113 (35%). It  appears  t h z t  u p r i v e r  S t i k i n e  chinook r a c e s  a l s o  rear 
o f f s h o r e ,  w h i l e  Andrew Creek chinook (lower S t i k i n e  River )  t r a n s p l a n t e d  
t o  C r y s t a l  Lake Hatchery c o n t r i b u t e  w e l l  i n  i n s i d e  w a t e r s  and a t  v a r i o u s  
s t a g e s  of m a t u r i t y .  

KEYWORDS 

Chinook, Oncorhynchus tshawytscha (Walbaum), escapement,  j u v e n i l e s ,  
m i g r a t i o n ,  s t a t u s ,  l o g  s a l v a g e ,  Taku, S t i k i n e ,  Alsek,  Unuk, Chickamin, 
S i t u k ,  C h i l k a t ,  s o u t h e a s t  Alaska. 

BACKGROUND 

The chinook salmon r e s e a r c h  p r o j e c t  commenced i n  1971 t o  de te rmine  t h e  
s t a t u s  of s o u t h e a s t  Alaska ' s  w i l d  chinook salmon s t o c k s .  Major emphasis 
h a s  been p l a c e d  on moni tor ing  chinook p o p u l a t i o n  dynamics, i .e . ,  
t e r m i n a l  g i l l - n e t  h a r v e s t s ,  escapement,  coded-wire t a g g i n g ,  and recovery  
of t a g s  from t h e  f i s h e r y  and on t h e  spawning grounds i n  h i g h l y  
p r o d u c t i v e  and moderately p r o d u c t i v e  r i v e r  systems.  

By t h e  mid-1970s, i t  w a s  apparent  t h a t  chinook salmon p o p u l a t i o n s  were 
g e n e r a l l y  depressed  throughout  S o u t h e a s t ,  and d u r i n g  subsequent  y e a r s ,  
t e r m i n a l  g i l l - n e t  f i s h e r i e s  w e r e  e i t h e r  s e v e r e l y  r e s t r i c t e d  o r  
e l i m i n a t e d  on t h e  Taku, S t i k i n e ,  and Alsek R i v e r s .  A d d i t i o n a l  sport-and 
commerc ia l - t ro l l ing  r e s t r i c t i o n s  have been made t o  p r o t e c t  mature  
chinook d u r i n g  t h e i r  s p r i n g  spawning m i g r a t i o n .  These r e s t r i c t i v e  
r e g u l a t i o n s  have a ided  t h e  r e b u i l d i n g  p r o c e s s ,  and escapement levels 
have ,  i n  g e n e r a l ,  shown d r a m a t i c  improvement. 

A l i s t  of common names, s c i e n t i f i c  names, and a b b r e v i a t i o n s  of a l l  
s p e c i e s  d i s c u s s e d  i n  t h i s  r e p o r t  i s  p r e s e n t e d  i n  Table  1. 
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Table 1. L i s t  of Common N a m e s ,  S c i e n t i f i c  Names, and Abbreviat ions.  

Common N a m e  S c i e n t i f i c  Name  Abbreviation 

Chinook salmon Oncorhynchus tshavytscha (Walbaum) KS 

Coho salmon Oncorhynchus k i su t ch  (Walbaum) s s  
Sockeye salmon Oncorhynchus nerka (Walbaum) RS 

Dolly Varden SaZvelinus maIma (Walbaum) DV 
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RECOMMENDATIONS 

Management 

1.  	 The r e s t r i c t i v e  t r o l l  and g i l l - n e t  r e g u l a t i o n s  designed t o  p r o t e c t  
mature s o u t h e a s t  Alaska chinook salmon r e t u r n i n g  t o  t h e i r  r i v e r s  of 
o r i g i n  should b e  cont inued .  Southeas t  Alaska chinook salmon s t o c k s  
a r e  i n  t h e  p r o c e s s  of r e b u i l d i n g ,  b u t  cont inued  r e s t r i c t i o n s  a r e  
necessary .  

2 .  	 D r i f t - g i l l - n e t  f i s h e r i e s  throughout  S o u t h e a s t  should  be monitored 
t o  de te rmine  t h e  h a r v e s t  of immature and mature chinook salmon 
taken  i n c i d e n t a l l y  t o  t h e  t a r g e t  s p e c i e s .  Night c l o s u r e s  should b e  
made i n  a r e a s  where h i g h  i n c i d e n t a l  c a t c h e s  of immature chinook 
salmon occur .  

3 .  	 Opera t ions  designed t o  remove l a r g e  o r g a n i c  d e b r i s  should  n o t  be 
p e r m i t t e d  i n  S o u t h e a s t ' s  chinook salmon producing r i v e r s .  Chinook 
p o p u l a t i o n s  a r e  i n  t h e  p r o c e s s  of r e b u i l d i n g ,  and i t  i s  e s s e n t i a l  
t o  maximize r e a r i n g  h a b i t a t  i n  o r d e r  t o  maximize chinook 
product ion .  

Research 

1. 	 Sampling of t h e  commercial and s p o r t  h a r v e s t  of chinook t o  recover  
coded-wire t a g s  should  c o n t i n u e .  Recovery of chinook tagged i n  t h e  
Taku, S t i k i n e ,  Alsek,  Unuk, Chickamin, and S i t u k  R i v e r s  w i l l  permi t  
d e t e r m i n a t i o n  of marine-migration p a t t e r n s ,  a r e a s  and t iming  of 
h a r v e s t  a t  v a r i o u s  l i f e - h i s t o r y  s t a g e s ,  and r a t e s  of h a r v e s t .  

2. 	 Length frequency and s c a l e  sampling of spawning chinook salmon i n  
t h e  h i g h l y  p r o d u c t i v e  and moderately p r o d u c t i v e  r i v e r s  should b e  
conducted t o  de te rmine  t h e  q u a l i t y  of t h e  v a r i o u s  escapements and 
t o  f o r e c a s t  f u t u r e  r e t u r n s .  

3 .  	 Determine t h e  c u r r e n t  s t a t u s  of h i g h l y  p r o d u c t i v e  and moderately 
p r o d u c t i v e  chinook salmon systems i n  Southeas t  through moni tor ing  
of escapements by a e r i a l ,  ground, and/or  w e i r  enumeration. T h i s  i s  
necessary  t o  de te rmine  i f  t h e  v a r i o u s  c l o s u r e s  designed t o  a i d  
depressed  Southeas t  chinook salmon a r e  e f f e c t i v e .  

OBJECTIVES 

1. 	 Determine t h e  cur ren t  s t a t u s  of t h e  Taku River chinook 
salmon p o p u l a t i o n .  

2 .  	 Determine t h e  c u r r e n t  s t a t u s  of t h e  S t i k i n e  River  chinook 
salmon p o p u l a t i o n s .  

3 .  	 Determine t h e  c u r r e n t  s t a t u s  of t h e  Alsek River chinook 
salmon p o p u l a t i o n .  



4 .  Determine t h e  c u r r e n t  s t a t u s  of seven moderately pro-
d u c t i v e  chinook salmon systems i n  s o u t h e a s t  Alaska.  

TECHNIQUES USED 

Escapement surveys  were conducted on f o o t  o r  from B e l l  206 o r  Hughes 
500D h e l i c o p t e r s  d u r i n g  peak spawning. The h e l i c o p t e r  f lew 6-15 m 
above t h e  r i v e r  bed a t  8-16 km/hr. The o b s e r v e r ' s  door was removed, and 
t h e  h e l i c o p t e r  hovered sideways w i t h  o b s e r v a t i o n s  made from t h e  open 
space .  

Whenever p o s s i b l e ,  t h e  sun was k e p t  behind t h e  h e l i c o p t e r ,  and t h e  
o b s e r v e r  wore P o l a r o i d  s u n g l a s s e s  t o  e l i m i n a t e  severe r e f l e c t i o n .  Only 
3 - and 4-ocean chinook salmon (>660 mm i n  t o t a l  l e n g t h )  were enumerated 
d u r i n g  a e r i a l  and f o o t  surveys .  

Only dead o r  n e a r l y  dead f i s h  were sampled d u r i n g  f o o t  s u r v e y s  on t h e  
spawning grounds t o  c o l l e c t  age,  l e n g t h ,  and sex-de termina t ion  d a t a  and 
t o  r e c o v e r  coded-wire-tagged chinook. Chinook of a l l  s i z e s  and ages  
were randomly sampled. 

Chinook were measured from mid-eye t o  f o r k  of t a i l ,  and s c a l e s  were 
c o l l e c t e d  f o r  age d e t e r m i n a t i o n .  S c a l e s  were taken  from t h e  p r e f e r r e d  
a r e a  a t  t h e  p o s t e r i o r  edge of t h e  d o r s a l  f i n ,  two rows above t h e  l a t e r a l  
l i n e .  Because of t h e  h i g h  occurrence  of r e g e n e r a t i o n  i n  chinook s c a l e s ,  
s e v e r a l  a d d i t i o n a l  s c a l e s  were removed from t h e  p r e f e r r e d  a r e a  on t h e  
o t h e r  s i d e  of t h e  f i s h  and p laced  i n  numbered c o i n  envelopes .  

From J u l y  31 t o  August 25, a t r i p o d  weir  was o p e r a t e d  by t h e  Canadian 
Department of F i s h e r i e s  and Oceans on t h e  Nakina River 137 m above i t s  
j u n c t i o n  w i t h  t h e  S i l v e r  Salmon River. Chinook spawning above t h e  w e i r  
were enumerated a f t e r  t h e y  could no l o n g e r  m a i n t a i n  s t a t i o n  i n  t h e  r i v e r  
and f l o a t e d  a g a i n s t  t h e  weir  f a c e .  The s t r u c t u r e  was c leaned  of 
c a r c a s s e s  a t  8 a.m. and 7 p.m. d a i l y .  A l l  s p e c i e s  were enumerated and 
l e n g t h  d a t a ,  s c a l e  samples and s e x  d e t e r m i n a t i o n s  were c o l l e c t e d  from 
t h e  chinook salmon. Chinook were a l s o  examined f o r  miss ing  ad ipose  
f i n s ,  which i n d i c a t e d  t h e  presence  of a coded-wire t a g .  Upr iver  s u r v e y s  
were conducted d a i l y  t o  enumerate and sample spawned-out chinook salmon 
which had not  f l o a t e d  downriver t o  t h e  w e i r .  The survey  a r e a  extended 
2.4 km above t h e  Nakina w e i r .  

Gee minnow t r a p s  b a i t e d  w i t h  c l u s t e r s  of salmon r o e  were used t o  c a p t u r e  
j u v e n i l e  salmonids i n  t h e  Unuk and Chickamin Rivers .  F i f t y  t o  one 
hundred t r a p s  were checked d a i l y ,  t h e  j u v e n i l e s  removed, and t h e  t r a p s  
r e b a i t e d  and rese t .  Salmon r o e  was d i s i n f e c t e d  b e f o r e  u s e  by immersion 
f o r  15 minutes  i n  Betadyne d i l u t e d  t o  1 p a r t  Betadyne p e r  90 p a r t s  
w a t e r .  

Large s c h o o l s  of j u v e n i l e  salmonids were observed i n  v a r i o u s  h o l e s  i n  
t h e  lower S i t u k  R i v e r ,  t h e n  s e i n e d  w i t h  a 30-m beach s e i n e  (3 m deep,  



0.63-cm mesh). This method was used from May 21 through mid-June and 
was very effective in capturing sockeye and coho smolts. 

We observed large numbers of Age-O chinook moving into the area 
beginning in mid-June. We changed our capture technique because of the 
increased density of chinook salmon; the change also reduced the 
incidental capture of sockeye and coho smolts. Chinook were chummed 
with salmon roe into shallow water, near a gravel bar adjacent to a 
pool, and netted with a seine (4.6 m long by 2 m deep, 0.63-cm mesh) 
against or with the current, depending upon the situation. 

Juvenile chinook tagged in the rivers were transported from various 
capture sites to the tagging locations in live boxes and, after tagging, 
were usually released above or below the trapping areas to reduce the 
number of recaptured fish. 

Chinook salmon smolts and rearing juveniles were anesthetized with 
tricaine methanesulfonate (MS-222), marked by removal of the adipose 
fin, and micro-wire tagged with a Northwest Marine Technology, Inc. 
(NMT) tag injector. The tagging unit was modified to function under 
remote conditions by conversion to a 24-volt battery system. 

The micro-wire tags were made of type 302 stainless-steel wire and were 
0.25 mm in diameter and 1.0 mm in length. A code, based on the binary 
system, was etched into the surface of each wire to identify the agency 
tagging and the specific treatment of the individual fish. 

The micro-wire tags must be implanted in the cartilaginous wedge of the 
fish's snout to obtain maximum retention. Thus, several fish were 
sampled daily to ensure proper tag placement. The fish's skull was 
bisected by a vertical incision through the dorsal median plane to the 
oral cavity. The tag was then readily observed in the snout. If the 
tag was improperly placed, adjustments in the depth of the head mold 
were made and several more fish were checked to ensure proper placement 
of the tag. 

The micro-wire tags were magnetized by dropping the tagged fish head 
through a ring magnet into a bucket of water. The fish were then passed 
through a NMT field-sampling detector to check for the presence of a 
magnetized tag. 

Chinook and coho smolts and rearing juveniles were sampled for age and 
growth determination. Fish were measured from the tip of the snout to 
the fork of the tail (to the nearest millimeter) and several scales were 
taken from the preferred area and mounted between glass slides. 

Adult scales were examined under a binocular microscope, and the first 
complete scale was cleansed in detergent and mounted on a numbered gum 
card. The scales were pressed in cellulose acetate and analyzed on a 
3-M Consultant 114 microfiche reader. 



FINDINGS 

Taku River Studies 

Escapement: 
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the lo-year average, but it was still only 23.5% of the escapement goal 
(Table 2). This was somewhat disappointing because commercial-trolling 
in Southeast was closed from April 16 through June 4. 

The Age-6 chinook in the 1984 escapement were the last year-class 
severely affected by the landslide on the Inklin River in December 1978. 
Based on length frequencies and age data collected at the Nakina Carcass 
Weir (Tables 3-5), the 1985 return of Age-6 chinook to the Taku River 
should be excellent, and the return of Age-5 chinook should be about 
average. However, it is not anticipated that the escapement goal will 
be achieved. 

Coded-Wire-Tag Recovery: 

Recoveries of coded-wire tags from chinook tagged as smolts or 
young-of-the-year continue to indicate that Taku River chinook rear 
beyond Alaska's fisheries and migrate through Icy Straits during the 
spring of their final year of life as they return to the Taku River 
spawning grounds (Tables 6 and 7). Recoveries from chinook tagged in 
the ocean in various areas of Southeast by Parker and Kirkness 
(unpublished) and Bethers (1981) show a similar trend. 

Over 88% of all coded-wire-tag recoveries in the various troll fisheries 
occurred in Areas 111, 113, 114 and 116, which are the approaches to 
Icy Straits, and the Juneau Area. 

All gill-net recoveries were made in Taku Inlet. Four seined l-ocean 
chinook from the 1979 brood were recovered in July and August 1982. 
Possibly some brood stocks remain within inside waters for a longer 
time than others before moving offshore to rear. 

Stikine River Studies 

Escapement: 

The 1984 escapement of chinook salmon to the Little Tahltan River was 
more than 100% greater than the 1983 escapement, was near the previous 
g-year mean escapement, but was only 62% of the escapement goal (Table 
8)-- A somewhat disappointing escapement level, considering that 
commercial trolling in Southeast Alaska was closed from April 16 to June 
4 and the terminal gill-net fishery in southeast Alaska and the in-river 
gill-net fishery in Canada were closed to protect Stikine sockeye 
salmon. 
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Because of the strength of the 1979 brood year in the 1983 and 1984 
escapements, it is anticipated that the Stikine River will have a very 
strong return of chinook salmon in 1985. 

A weir has operated on the south fork of Andrew Creek since 1976 to 
secure chinook brood stock for Crystal Lake Hatchery. Andrew Creek, a 
clear tributary of the glacial Stikine River, is about 22 km upstream 
from the river's mouth. During 1984, the weir was installed by the 
Fisheries Rehabilitation, Enhancement, and Development Division (FRED) 
on July 7. Chinook were enumerated until July 31, when it was 
determined that sufficient chinook from hatchery surpluses were 
available to meet brood stock needs. Personnel from the Division of 
Sport Fish operated the weir August l-25. Comparison of various 
components of Andrew Creek chinook returns are presented in Table 9. 

A chinook salmon escapement goal was developed in 1984 for Andrew Creek 
based on historical escapement data, spawning area, and knowledge of 
juvenile chinook life history. The current escapement goal of 750 
3-ocean and 4-ocean chinook was developed so that the spawning area 
would be maximized by about 1,000 large chinook and fry, upon emergence, 
would mostly migrate into the Stikine River main stem to rear. Thus, 
the rearing capacity of the lower main stem Stikine is the factor 
limiting the production of Andrew Creek chinook. The rearing capacity 
will have a large, annual variation, depending on chinook and coho 
escapements upriver, the resulting juvenile production, and the 
downstream displacement of juveniles caused by competition. 

Operation of the Andrew Creek weir is no longer necessary because 
Crystal Lake has sufficient chinook brood stocks returning to the 
hatchery annually. Foot and/or helicopter surveys will be conducted 
annually to determine the status of this stock. 

Coded-Wire-Tag Recovery: 

Based on 22 ocean recoveries of coded-wire tags from chinook tagged as 
smolts and young-of-the-year on the Stikine River, the major areas of 
harvest are Commercial Statistical Areas 109-110 (40%) and Area 113 
(35%) (Tables 10-11). 

Based on coded-wire-tag recoveries, Parker and Kirkness's tagging during 
the 1950's, and Bethers' tagging in Icy Straits in 1981, it appears that 
the majority of the upriver Stikine chinook rear offshore and return 
past Cape Ommaney as they migrate towards the Stikine River. Lesser 
numbers migrate through Icy Straits, turning south and moving down 
Chatham Straits, and probably still fewer move through the Juneau area 
and south through Stephens Passage. 

Andrew Creek chinook stock at the Crystal Lake Hatchery have contributed 
at a much higher rate to inside fisheries than to outside fisheries and 
many of the fish are known to be immature. Thus, it appears that there 
may be a variation in migration and contribution between the upriver and 
downriver chinook races in the Stikine River. 
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Escapement in Other Areas 

Peak-escapement counts of chinook salmon in index tributaries monitored 
annually are presented in Tables 12-13. 

Situk River Studies 

Introduction: 

The Situk River system, which is located about 16 km east of Yakutat, 
includes Situk and Mountain Lakes, with a combined area of about 485 
surface hectares, and about 40 km of river. The Situk River is 
classified as a moderately productive chinook system with an annual 
estimated total return of 1,500-10,000 chinook. 

Set-Gill-Net Fishery: 

A set-net fishery is concentrated at the mouth of the system, and most 
chinook harvested are maturing Situk River fish. The chinook are taken 
incidentally to the much larger runs of sockeye and coho salmon. The 
chinook catch has varied between 164 and 2,499 fish. The recent lo-year 
average harvest is 674 chinook. 

Sport Fishery: 

A small but increasingly popular sport fishery for chinook occurs in the 
Situk River. Since 1977 the sport harvest has ranged between 63 chinook 
and 557 chinook and averages about 325 annually. 

Escapement: 

A weir was operated from 1928 to 1955 in the lower Situk River at the 
upper limit of the intertidal area. Later a weir was operated below the 
9 mile highway bridge, (river mile 14) during 1971 and from 1976 through 
1984. All five species of Pacific salmon were counted at the weir. 
Estimates of the minimum total return of chinook salmon (sport and 
commercial harvest in the terminal area added to the escapement) have 
varied between 916 fish and 5,962 fish (Table 14). Chinook escapements, 
by week, through the Situk weir are presented in Table 15. 

Juvenile Chinook Studies: 

Seining and coded-wire tagging of young-of-the-year chinook salmon were 
conducted from May 21 to July 9, 1984 in the lower kilometer of the 
Situk river, from the Cable Hole to the landing. Seining efforts during 
the first 3 weeks produced very large numbers of sockeye smolts, good 
numbers of coho smolts, and less than 0.1% chinook smolts (Tables 16 and 
17). The few chinook smelts that were captured during the first 3 weeks 
were 120-150-mm fork length. 

Large numbers of Age-O chinook (averaging 81.0 mm fork length) did not 
appear in the lower kilometer of the river until June 20. By late June, 
the juvenile chinook began displaying characteristics of smelts and were 
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moving actively in the lower kilometer, aided by the tide. Because of a 
week-long high-water period beginning on July 9 and the high percentage 
of recaptured fish during the first week of July (average 22%), it was 
decided to terminate the project; thus, movement was not monitored after 
July 9. However, it is believed that the juvenile chinook migrated 
seaward. A similar behavior was noted in 1983, when large numbers of 
juvenile chinook were in the intertidal area from June 29 through 
July 22 and migrated out of the area after a major flood. 

Generally, less than 0.5 hours per day were spent seining juvenile 
chinook, and the remainder of the day was spent tagging them. A total 
of 12,552 chinook smolts were captured and tagged (Table 18). 

Situk River chinook are unique compared to other stocks studied, to 
date, in southeast Alaska. We have not detected out-migrations at Age-O 
in significant numbers in any other system, nor have we observed large 
numbers of smolts rearing in the intertidal area. 

Unuk River Studies 

Introduction: 
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have larger chinook runs in Southeastern. The 129-km-long Unuk River 
drains an area of about 3,885 km of a very glaciated region of northern 
British Columbia, and only the lower 39 km are in Alaska. The river 
discharges its flow into Burroughs Bay, 85 km northeast of Ketchikan. 

Drift-Gill-net Fishery: 

A drift-gill-net fishery operated in Burroughs Bay from 1952 through 
1956. During 1954-1956, an average of 1,668 chinook were caught, and 
most of the harvest occurred during July. 

Escapement: 

Chinook salmon are enumerated annually in index tributaries by foot 
and/or helicopter surveys during the peak of spawning activity. The 
1984 chinook escapement was 2.1% above the escapement goal and 66% above 
the lo-year mean escapement (Table 19). 

Juvenile Chinook Studies: 

Minnow trapping and coded-wire tagging of chinook salmon smolts from the 
1982 brood year were conducted on the main stem Unuk River from March 15 
through April 30, 1984. A total of 9,391 chinook smolts (averaging 67.4 
mm fork length) were captured and tagged (Tables 20-21). An additional 
6,508 juvenile coho salmon were captured incidentally and coded-wire 
tagged (Table 22). 

38 
















All capturing of juvenile chinook occurred below the First Canyon 
because previous distribution studies (Table 23) indicated that the 
density of juvenile chinook above the First Canyon was low. 
Additionally, Lava Falls, which is just below the First Canyon, is 
unnavigable at most water stages. 

A controversy has existed for the past 2 years regarding removal of 
juvenile chinook salmon habitat by salvage logging on the Unuk and 
Chickamin Rivers. Salvage logging is the removal of timber that has 
fallen into the riverbed through the process of erosion. Logs to be 
salvaged (primarily Sitka Spruce) are cut from their root wads along the 
flood plains of the Chickamin and Unuk Rivers. Logs not already near 
the rivers are moved to or near the edge of the water and the logs are 
carried downstream as the rivers rise. Logs are collected near the 
river mouth and held for later transport. 

Permitted log-salvage activities on record in the Unuk River date back 
to 1972. The permittee was allowed to salvage downed timber from the 
Unuk River tide flats. 

In 1975, the Department reviewed a proposal to salvage logs along the 
Unuk River. At that time, the primary concern of the Department was to 
protect migrating and spawning adult chum and chinook salmon. The 
Department had no objections to the proposal provided no in-stream 
salvage operations were conducted during the period June 14 through 
November 1. 

In 1979, the license application was expanded to include the Chickamin 
River. 

On March 2, 1983, Paul Kissner, Don Siedelman, and Jerry Koerner of the 
Department of Fish and Game began capturing juvenile chinook and coho 
salmon on the Chickamin River for coded-wire tagging to determine their 
ocean-migration patterns, timing of harvest, exploitation rates, and 
other general life history information. At that time, Siedelman 
described the log-salvage activities to Kissner and Koerner. Kissner 
immediately expressed to Siedelman the importance of these downed trees 
to chinook production (rearing habitat) and relayed his concerns in 
mid-March to Frank Van Hulle, Southeast Regional Supervisor for the 
Division of Sport Fish. This started the Unuk and Chickamin River log-
salvage controversy. 

During 1972-1984, nearly 400,000 juvenile chinook salmon were captured 
at various times of the year in the three major transboundary chinook 
systems in Southeast (the Taku, Stikine and Alsek Rivers) and five 
moderately productive systems like the Situk, Unuk, Chickamin, Chilkat 
and Harding Rivers (Kissner, 1976, 1977, 1978, 1979, 1980; Kissner and 
Bethers, 1981; Kissner, 1982, 1984). The majority of the juvenile 
chinook were captured by minnow traps baited with salmon roe (over 
56,000 sets of 24-hour duration), and smaller numbers were taken by 
seine or weir. The major objective of the project was to capture 
juvenile chinook for coded-wire tagging to determine their ocean-
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migration patterns, harvest rates, and other life-history information. 
The Southeast Chinook Salmon Project has not recorded large numbers of 
physical measurements of habitat parameters, such as optimal depth, 
substrate, velocity, or cover; however, based on 11 years of experience 
at capturing juvenile chinook salmon throughout southeast Alaska in all 
types of habitat, we know where juvenile chinook salmon reside during 
their freshwater residency in these systems. 

Obviously, chinook salmon habitat requirements are much more specific 
than the requirements of other salmonids-- only 34 chinook salmon systems 
are documented in Southeast. Chinook occupy a very narrow range of 
habitats unlike juvenile coho salmon, which are found in a variety of 
habitat types, such as lakes, beaver ponds, shallow and warm weedy 
areas, lateral tributaries, and main-stem areas. We do not find 
juvenile chinook salmon in lakes, beaver ponds, or shallow weedy areas, 
and only small numbers of them are found in most lateral tributaries. 
In our large river systems, such as the Taku, Stikine, Chickamin, and 
Unuk Rivers, most juvenile chinook are found in the main-stem, usually 
associated with large or small organic debris. This woody debris 
functions as cover from predators and decreases water velocities, which 
would often preclude rearing in many microhabitats. From these areas, 
chinook juveniles move out into faster waters to feed and then return to 
these holding areas to conserve energy. 

During the summer and fall in these main-stem areas, we have found the 
highest densities of juvenile chinook in areas where the rivers are the 
most braided, if cover (large or small organic debris) is available 
(shelter from high water velocity). The more the river is confined to 
one channel and the fewer the log jams and the lower the amount of 
cover, the lower the density of rearing chinook. If large organic 
debris is missing from these areas (such as would occur after salvage 
10gging), there would be fewer braids (braids are usually formed by 
large organic debris), increased water velocity, and fewer juvenile 
chinook. In other words, most rearing juveniles would be forced to move 
to areas with decreased water velocity, primary rearing areas would be 
lost, and production of juvenile chinook would decrease. 

In late fall, as water temperatures approach 32-34OF and water levels 
drop, juvenile chinook leave their summer and fall habitat and seek 
deeper water, with cover and little velocity, to overwinter. Most of 
the overwintering holes that we have observed have been formed by the 
river cutting a hole around large organic debris. Studies of five 
brood years of Taku River chinook indicate that a major factor in 
juvenile chinook salmon production is overwinter survival (Kissner, 
unpublished). 

With the root wad attached, a downed tree usually orients itself with 
the root wad upstream and the stem facing downstream. Turbulence at the 
upstream end of the root wad erodes the stream bottom away from the area 
around the root wad and often creates a pool of relatively calm water. 
Depending upon where the tree was deposited in the river channel, this 
pool provides food, cover from predators, and a resting area for 
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4. 	 One of the most important factors in pink and chum salmon 
production is the availability of high quality spawning gravels. 
We would not permit removal of gravel from our major pink salmon 
streams. The most important factor in chinook salmon production is 
the availability of high-quality rearing habitat. We are allowing 
removal of habitat in one of Southeast's most important chinook 
systems. 

Chickamin River Studies 

Introduction: 

The Chickamin River, a glacial mainland river which discharges its flow 
into Behm Canal about 32 km southeast of Borroughs Bay, is the second 
largest chinook salmon system in Behm Canal. It ranks fifth in chinook 
production in Southeast, after the Stikine, Taku, Alsek, and Unuk 
Rivers. 

Escapement: 

Chinook salmon are enumerated annually in index tributaries (Kissner, 
1984) by foot and/or helicopter surveys during the peak of spawning. 
The 1984 escapement was 12.7% above the escapement goal and 196% above 
the lo-year mean escapement (Table 24). 

Juvenile Chinook Studies: 

Minnow trapping and coded-wire tagging of chinook salmon smolts from the 
1982 brood was conducted on the main-stem Chickamin River from March 15 
through April 16, 1984. A total of 5,799 chinook smolts (averaging 
69.9 mm fork length) were captured and tagged (Tables 25-26). An 
additional 4,331 juvenile coho salmon were captured incidentally and 
coded-wire tagged (Table 27). 

Capturing of juvenile chinook occurred from the junction of the Leduc 
River and South Fork of the Chickamin River downriver for approximately 
8 km. The highest densities of rearing chinook were observed in the 
first 2.4 km below the Leduc River and South Fork junction, based on 
distribution studies conducted to date (Table 28). 

Chilkat River Studies 

Introduction: 

The Chilkat River, a large glacial mainland river at the northern end of 
Lynn Canal, is technically a transboundary river as several of the 
tributaries have headwaters in British Columbia. It is classified as a 
moderately productive chinook system with a total annual return 
estimated at 1,500-10,000 chinook salmon. 
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Escapement: 

Spawning chinook salmon are enumerated annually in Big Boulder and 
Stonehouse Creeks, which are clear water tributaries of the Chilkat 
River (Table 29). Spawning distribution and timing of chinook spawning 
in these tributaries has been presented in Kissner (1984). 

A chinook salmon escapement goal was developed in 1984 for Big Boulder 
Creek, based on historical escapement data, spawning area, and knowledge 
of juvenile chinook life history. The current escapement goal of 225 3-
and 4-ocean spawners was developed so that spawning area would be 
maximized by about 500 large chinook and fry, upon emergence, would 
migrate out of Big Boulder Creek and rear for 1 year in the Klehini 
River or main-stem Chilkat River, Thus, it is felt that main-stem 
rearing habitat is limiting the production of Chilkat chinook salmon. 

Juvenile Chinook Studies: 

Young-of-the-year Chilkat River chinook salmon were captured on 
October 4 and 5 throughout the drainage to determine if the density of 
juvenile chinook was high enough to capture significant numbers for 
coded-wire tagging (Table 30). 

Concentrations of juvenile chinook in the main-stem Chilkat River and 
lower end of the Klehini River were associated with large and small 
organic debris. The density of juvenile chinook was excellent in areas 
with cover (large and small organic debris), but the Chilkat River and 
the Klehini River have much less large and small organic debris than 
other, similar rivers in Southeast. Thus, the juveniles are 
concentrating in the small amount of available cover. It is therefore 
recommended that coded-wire tagging of juvenile chinook not be 
conducted. 
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